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ABSTRACT

Purpose: Porphyromonas gingivalis (P. gingivalis) heat shock protein (HSP)60 may play a role in the immunopathogenesis of
periodontitis as well as atherosclerosis by modulating autoimmune reaction due to its high level of sequence homology
between bacteria and human counterpart. The purpose of this study was to identify immunodomiant epitope of P. gingivalis
HSP60 that is reactive exclusively to the homologous bacteria without reacting with human HSP.

Materials and methods: The present study was performed to identify the peptide specifically recognized by anti-P. gingivalis
HSP60 monoclonal antibodies mono-reactive to P. gingivalis HSP60.

Results: Four different hybridomas were cloned producing monoclonal IgG antibodies exclusively to P. gingivalis HSP60.
Thirty seven synthetic peptides (20-mer with 5-amino acid overlapping) were synthesized. All of these peptide were subject to
SDS-PAGE for immunblot analysis. One peptide (TVPGGGTTYIRAIAALEGIK) and the other peptide (TLVVNRLRGSLKICAVKAPG)
were recognized by all and one of the four monoclonal antibodies, respectively, that reacted solely with P. gingivalis HSP60.
Immunohistochemistry to identify the localization of the HSP60 in the diseased gingival tissues revealed that all of the four
monoclonal antibodies were highly reacted with the diseased gingival tissue than normal gingival tissue.

Conclusion: The P gingivalis HSP60 peptides (TVPGGGTTYIRAIAALEGLK and TLVVNRLRGSLKICAVKAPG,
respectively) are positively involved in the immunopathologic process of periodontal disease. The peptide may potentially be
developed as vaccine candidates. Further investigations are under way to identify more clones producing monoclonal
antibodies reactive to P. gingivalis HSP and to other periodontopathogenic bacteria as well, while maintaining specificities to
human counterpart. (J Korean Acad Periodontol 2008;38:565-578)
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Intermedia, F. nucleatum 9 A, actinomycetemcomitans
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P gingivalis 38194 23t HSP60 -3-4AQ] GroEL
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B2HE gty P gingivalis GroEL |3AE
pGEX—4T-3 expression vectoro] cloningd} gluta—
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0.1 M2 F=2 AM3IStt, 7} peptide(2,19,29W) & &%
9] dimethyl sulfoxide(DMSO)Z 23l5}aL, 0.1M carbo—
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Ao, B)AE Anti-P gingivalis HSP 28 1gGE
Wislol skt AA %, 2% B HRPL 2gE
mouse anti—goat IgG{Kirkegaard and Perry Laboratories,
Gaithersburg, MD)E 3JAsle] A7I5lom, 37CollA 2
ARE Bttt ©]%, plateE A|A5}al TMB Membrane
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2. Anti—P. gingivalis HSP60 THE=38H|(1gG)2l mouse E7J0f 5x107719) HIZE FARIA oF Y &

=2| ¥ HH| nude mouses: FRIAA E4E YFPIFET  IgG

Purification Kit(ImmunoPure®, PIERCE, USA)E 0|85}

ioret MIE 5 P, gingivalis HSP6O IgGol| A BR3t o anti—F, gingivalis HSP60 TEE23A1E He| AR5
4719 Abo)dt hybridoma cellS AE3le] 7]& & nude thFig. 2).
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Figure 1, SDS-PAGE analysis of the
recombinant P. gingivalis HSP60,
(M: molecular mass)

Figure 2. SDS—PAGE analysis of the anti-P. gingivalis HSP60 IgG
antibody, (M: molecular mass) Four different hybridomas were cloned

producing monocional 1gG antibodies exclusively to P gingivalis
HSP60,

60K » - - o o

L1 L1 | | 1 ]
Clone1 Clone2 Clone3 Cloned

Figure 3, Western immunoblot patterns of P. gingivalis HSP60 and human HSP60 of the four mon—
oclonal antibodies, Four monoclonal antibodies recognized and reacted with P. gingivalis HSP60,
(M: molecular weight marker, pg: P. gignvialis HSP, hu: human HSP),
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3. Western immunoblot

4749 Aolet DEBYAE ol8sl P gingivalis
HSP602} Q1A HSP60O| gt WhsAlS AERH At 474 &
A B5 P gingivalis HSP60O) WF33HH Y Q1A HSP6O
o= WAERSIHA] oh= Bolde HAtkFig, 3). Foidl 4
Mo P gingivalis FEEZHS] dolgt Aol thigt w2t
HR3A o5E HrlsluAl o £5F AFH<Ie] HSPeoo|
|3} Western immunoblot2 A|3¥st A} 4719 =3}
A BE P gingivaliso7t ¥hE3LAL ARG TR 3F9] A
FHQIH9] HSPolle WARES-S HolX| QUtKFig. 4).

CHStRIFIEEEIA| 2008 38T 4%

P gingivalis HSPY) X384 | B2E 37)5l7] 3)
10 AZEYAE o8] UGRASRREAS Alget
A} 43579 GFEPA B R 7R vigl 3
FHAzAoA 2 WS HoiFUckFg. 5).

Clone 1 Clone 2
Pg Pi Fn Aa Pg Pi Fn Aa
s s -
T 2
s g
5 - Ex
N Y
Clone 3 Clone 4
Pg Pi Fn Aa Pg Pi Fn " Aa
= — z
= R
o = L™
©
= =
—~ - “
- -

Pg : P. gingivalis
Pi : P. intermedia
Fn : F. nucleatum
Aa : A. actinomycetemcomitans

Figure 4, Western immunoblot patterns of four monocional antibodies reacting with HSP60 of four
different periodontopathogenic bacteria, Four monoclonal antibodies were recognized and reacted

with P. gingivalis HSP60,

570



J Korean Acad Periodontol 2008;38(4)

5. Synthetic peptide2| Western immunoblot £

P gingivalis HSP602] amino acidE 3Hds}ed 37719
synthetic peptideE ARIFATE 5709 amino acid resi—
due7t HARZ=ZE 20709 amino acid7} FHAJEIQTH
(Table. 1), Western immunoblotg %3} synthetic pep—
tideoll dfet HEEFAS WL RARBIGIE], no. 19,
no, 29 peptide7} HEEGAL QA= WA FUZ

Clone 1

Clone 2

Clone 3

Clone 4 .

8l-Porphyromonas gingivalis heat shock protein 60 CIEEaLH|0)
Wt EH 79

HEZ ARETE no, 19 peptidel= 4¥A] THEEIA|
of, no. 29 peptider= 47§19 TEEFA] 2T ¥H33to]
HHMEIICHFig, 6). no, 19 peptidel™ P gingivalis
HSP60 sequence’} TLVVNRLRGSLKICAVKAPGO]S1,
no, 29 peptide= TVPGGGTTYIRAIAALEGLK®|Sit}

Figure 5. Immunohistochemistry to identify the localization of the P. gingivalis HSP in the diseased gingival tissue. Four
monocional antibodies were highly reacted with the diseased gingival tissue than healthy periodontal tissue, (conirol group:

healthy periodontal tissue)
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Table 1, List of Synthetic Peptide Numbers and Their Amino Acid Seguence.

1410

6-25

21-40

36-55

51-70

66-85

81-100

96-115
111-130
126-145
141-160
156-175
179-198
194-213
209-228
224-243
239-258
254-273
269-288
284-303
299-318
314-333
329-348
344-363
359-378
374-393
389-408
404-423
419-438
434-453
449-468
464-483
479-498
494-513
509-528
524-543
539-558

Ch5tx IR af5tSIX| 20084 387 45

MAKEIKFDME
KFDMESRDLLKKGVDALPNA
ALPNAVKVTLGPKVRNVILS
NVILSKTYGA PHITKDGVSV
DGVSVAKEIELECPFENMGA
ENMGAQLVKEVASKTNDDAG
NDDAGDGTTTATILAQSIIG
QSIIGVGLKNVTAGANPMDL
NPMDLNRGIDKSVKSVVTHI
VWTHIAGMAKEVGADFQKIE
FQKIEHVAKISANGDENIGS
ENIGSLIAEAMRKVKKEGVI
KEGVITVEEAKGTDTTVEVV
TVEVVEGMQFDRGYISPYFV
SPYFVTNTDKMEVQMENPFI
ENPFILIYDKKISVLKEMLP
KEMLPILEQTVQTGKPLLII
PLLIIAEDNDSEALPTLVVN
TLVVNRLRGSLKICAVKAPG
VKAPGFGDRRKAMLEDIAIL
DIAILTGGAVISEETGLNLE
GLNLENTTMDMLGTAEKVRV
EKVRVDKDNTTIVNGAGNKE
AGNKEGIASRITQIKAQIEN
AQIENTTSDYDREKLQERLA
QERLAKLAGGVAVLYVGAAS
VGAASEVEMKEKKDRVEDPL
VEDPLSPTRPPIEEGTVPGG
TVPGGGTTYIRAIAALEGLK
LEGLKGENEDETTGIEIVKR
EIVKRAIEEPLRQIVANAGK
ANAGKEGAVMVQKVKEGKDD
EGKDDFGYNARTDVFENLYT
ENLYTTGVIDPAKVTRVALE
RVALENAASIAGMFLTTECV
TTECVIADKKEDNPAAPAMP
APAMPGGMGGMGGMM

10
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
15




J Korean Acad Periodontol 2008:38(4)

SPorphyromonas gingivalis heat shock protein 80 TISESA|Q|
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oIx|g, ofFg, AHE, FEY

clone 1

clone 2

clone 3

clone 4

g ¥ 5 X 0 BB B

W 2 5 % 0 228 B

N A5 ® T B39 3

CiSRIFTfEie|R| 20081 383 45

clone 1

Mpg® 31 2 B ¥ B8 F

clone 2

i
ey, ——

MopdP 3 X BN B BT

fieend

clone 3

Mpg® 3 2 3 H 5 B 3

clone 4

N o2 3 NS BT

Figure 6. Western immunoblot patterns of the symhetic peptide. Peptide #29 and #19 were recog—
nized by all or one of the four monoclonal antibodies that reacted solely with P. gingivalis HSP60,

6. HAA| peptide 2Hd0f| st
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THEEH 2| 2

Peptide conjugated plated] 47}2] GEE23A|E H7l5t
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no, 29)°f) el 45579 DEEIAT} 2 FIRhSS Ko

.
T,
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HSPE -

k-
Zxo|al, HSPE0S} A9 Al oA 2t

ofl oF 60%9] WA AREAl0] BEHAL” . HSPEO-S WS

Alte) 35REeR &

Y@L B

Gofl gt SolAd

7

9 =
AT, AFHeE FolA] A

THZS} H= AAjA ez 27t
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whgsh, Ay Ase) WAee] @R v)d 4+ A
T3 F8 X Aol HSP DNA sequence’} B1EH
TP Ao} HSPel gt THE Wik, ZAEE
o) HSPE ¥H02 s Ariide fegean 23
Aghe] A7t oelaky 7ol Bofat 4 YA,

P, gingivalis HSP602 2|59 % T4 27t |
o 7S 2] oA Fodt A s, o
AL AltAd HSP7F QA HSP2L w2 Wi A4S 34
3P| mEoltt, X3 SRl P gingivalis HSPE0O
gk SARES o] S718t AL P gingivalis HSP60©] Al
ArEAZel dfsbES AR sk X 239
A7} WA mrajo] Toidt P54 BT Aol

JEE ZEA AT Ak Al glolA A7
ko] HAEE HiARE] i QA HSPof| ¥kS3
A| 931 9 ZR] AFE9] bacteria®] WHEBl= P gingivalis
HSP60 HEE3A0] A 2852 mmunodominant
epitope)E EQISh= 70| TRk} o] MR P gingi-
valis?] FELE o8 AFATS oMl il
2 7 ) hizeltt

& Q7= P, gingivalis HSP60O| TE8R3-Gk= anti-7,
gingivalis HSP60 TEERAN SEs] A A=
peptideS 315 4709) Tk hybridomas?} cloneX
=t o5 A2 P gingivalis HSPO| thét SEE IgG
FAE Agsiaet. 37719 synthetic peptide(57H9] ami-
no acid7} HAR|= 207j4¢] ofu]t=Ab7} FAYEOIF, ©f
.= peptide= immunoblot £4S $J3] SDS-PAGER A
71883, 1 AT no,19 peptide= 4WH 2E0),
no.29 peptide= 4712 Z& EF7} AA|SHHt no. 19
peptide?] sequence= TLVVNRLRGSLKICAVKAPGo|% 1,
no, 29 peptide®) sequence= TVPGGGTTYIRAIAALEGLK
ojgltt. o159 peptide?] sequenced EA31, A5 &
A% FHANE B} 5 HNRRYY P gingivalis
HSP60oIA e AR} dAsk= Zl0] QA
AZ3E. Choi §7& FUASEZIRINN P gingiva-
Iis HSP60 H-A}ollA spanning® 1082] overlapping syn—
thetic peptide FollA TAH|Z%} BHRo| 35202 2
A5 Bolde sl 10719 peptideE I B} 9
o @ Meeda §0& XFARNM P gingivalis

&-Forphyromonas gingivalis heat shock protein 60 HHE28HK 9]
SRR

HSP60 #A12] 84712 decapeptideS /331, 18719 B
AZ JLEYREAS S oA AEREESS
triggerdi= P, gingivalis HSP60S| A HK=r
2838tk no. 209} no, 19 peptide’= Choi £*9] ¢ 2
oA gtEzl  FUZPES  peptide GTTYIRAIAA,
LVVNRLRGSL¥} 51993, Maeda 579 peptide
GTTYIRAIAALEGLK, TLVVNRLRGSLY} 2z)3}5ict uleh
M P gingivalis HSPE0|| THUTFGSN= anti-F, gingi-
valis HSP60 TZEFA | 28] QA== Al 34
59 peptides= no, 19, no, 29 peptide® HAE 1,
A9 g2 d7E* Vo Bojg 2\ 2AgT} Sz
BA|Z FLAEFHI= SlEsi,

P gingivalis HSPS] X\ZHA Ul RIS 27}5)7] <4
vlel BREPNS o8] welzAsREAS Aga
23} 4350 U2 2R A 1520 vl A
FHLZANM 2 BHAAE HoFleh o= P gingi—
valis HSP60 peptide(TVPGGGTTYIRAIAALEGLK)7} X]&
Ago] HAgk] Wlapol Wit Belo] Yok A& ¥
&30, ©] no, 29 peptide FF P gingivalis- a4
AFAge o wirlo R o8 & Sl S Adh

B Aol 57Ut P gingivalis HSP60O] Th3t ©HE2
WA= P gingivalis HSP60ORE THERR3-S Ho|T QI
HSPO0SKe TARHSSHA) SHe A9S 7P, ElEe] X%
yoldoz WA P intermedia, F nucleatum W A
actinomycetemcomitans o= WS Holx| gk
. o= DEEFAT ¢UAIBke peptide WAlo] Thst H
ol 7198k B EMY Aeg dqMs] 217t
HATRZA] {84900 FAE AL S AABRY,
o= B A7 SAVdHel = P gingivalis-HA3 AF
FZ oshe WALE peptideZ AAIE &= A& R 2tk

wekAl 25 oAl Azl o83 5 Sl S
7H 2L GEERA|, & B3t ARt 43 AEs)
= YEEPAE ok A7t I Hkw|ojof & Ao
ot &, QA HSPY HIARESAS RAISIEA P gingi-
valis HSP9} ThE X|FQlto] A} HhEel= HEE3A)
£ 8k, o] dEEJATE RIBKE peptideE st
+ A77F NegE|ojok A Qe A AL o
€2 5 & Aeoltk
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